
IPCC Fifth Assessment Report 
Climate Change Impacts and 
Adaptation: Present and Future 

Benjamin L. Preston 
Climate Change Science Institute 
Oak Ridge National Laboratory 
 

Georgia Tech’s School of Public Policy & 
Climate and Energy Policy Laboratory 
April 1, 2015 

or 
 

Working Group II: 
The Good, the Bad, 
and the Ugly 



  

1,820 



WGII report in context 

 4 years 

 1,820 pages across two volumes 

 308 authors from 70 countries 

 Four drafts 

 Four lead authors meetings 

 50,492 peer review comments 

 Week long summary approval 
process 

 Post release 
media/communications 

 

 



Outline 

 Where has research made important 
advances? 

 What’s still missing? 

 What should be viewed suspiciously? 



Working Group II has embraced the concept of 
risk as an organizing framework for assessment 

 Pursued in the AR4, but fell short 

 Included in the SREX 

 A consistent theme throughout the AR5 

 

“Risk is a function of 

hazards, exposure, 

and vulnerability” 



The underpinning literature for WGII has 
expanded significantly 
 We know more about ‘known knowns’ 

– “Increasing magnitudes of warming increase the likelihood of severe, 
pervasive, and irreversible impacts.” (WGII SPM) 

– Expansion of sector and region-specific understanding of climate change 
consequences 

 

 

 

 

 

 

 

 

 We know more about ‘known unknowns’ 
– Observed impacts of climate change 

– Adaptation planning & constraints 

 

 



Impacts of climate change are already 
being observed 

  

Working Group II Report 



Impacts of climate change are already 
being observed 

  

Synthesis Report 



Chapter 17 

Chapter 14 
(Needs) 

Chapter 15 
(Planning) 

Chapter 16 
(Constraints) 

Chapter 17 
(Economics) 

The WGII report represents a turning point with 
respect to the treatment of adaptation 

 ` 

AR4 

AR5 

 Adaptation is now a mainstream risk management strategy 
across different levels of organization (local → global) 

 Adaptation finance, limits to adaptation, and loss & damage 
are now key points of negotiation under the United Nations 
Framework Convention 

 

 



AR5 adaptation highlights 

 

 
“Since the Fourth Assessment 

Report (AR4), the framing of 

adaptation has moved further 

from a focus on biophysical 

vulnerability to the wider 

social and economic drivers 

of vulnerability and people’s 

ability to respond.” 

“Adaptation to climate change 

is transitioning from a phase 

of awareness to the 

construction of actual 

strategies and plans in 

societies.” 

“Understanding of how the 

adaptive capacity of societal 

actors and natural systems 

influences the potential for 

adaptation to effectively 

manage climate risk has 

improved since the Fourth 

Assessment Report.” 

“In the presence of limited 

resources and a range of 

objectives, adaptation strategy 

choices involve trade-offs 

among multiple policy goals.” 

Ch 14: Adaptation Needs 

Ch 15: Adaptation Planning 

Ch 16: Opportunities & Constraints 

Ch 17: Economics 



Outline 

 Where has research made important 
advances? 

 What’s still missing? 

 What should be viewed suspiciously? 



The AR5 lacks a consistent set of scenarios for 
exploring future conditions and outcomes 

 Climate projections based 
on the RCPs are relatively 
recent 

 RCPs lack extensive 
information regarding 
socioeconomic futures 

 SSP narratives were 
published post-AR5 

 There is no consistent way 
of communicating about 
alternative climate and 
socioeconomic pathways in 
the AR5 

 

 
Representative Concentration Pathways (RCPs) 

Shared Socioeconomic Pathways (SSPs) 

Moss et al. (2010); O’Neill et al. (2015) 



Disconnects between WGI and WGII remain 

 Very little of the latest science reported in the AR5 WGI report 
is used in the WGII report 

– Time lags in publishing 

– Underpinning framework for assessment (science-driven rather than 
value-driven) 

 

 

 

 

 

 A proper risk-based approach would analyze the likelihood of 
exceeding a pre-defined standard or threshold (Jones and 
Preston, 2010) 

– WGII would establish the reasons for concern 

 Magnitudes of change and risks that are tolerable or intolerable 

– WGI would evaluate future climate against identified risks 

 

 

 

Societal Values 
System Thresholds 

Risk Tolerance 

Biophysical drivers 
Climate projections 
Risk Tolerance 



Robust participation by developing nation 
authors and practitioners remains challenging 

 Report authorship (and source literature) is heavily 
dominated by authors from developed nations 

– Easy access to literature 

– Connections to research networks 

– Few language barriers 

– But, limited perspective 

 Author selection favors academic researchers over 
practitioners (Viner & Howarth, 2014) 

– Architects? 

– City planners? 

– Water resource managers? 

– Public health practitioners? 

– Farmers? 

– Emergency managers? 

 

 

“The structure and author composition 

of WGII, as it is, could limit the extent 

to which Indigenous content is 

captured and examined in AR5.” 

Ford et al. (2012) 

“the IPCC should recognize that different 

people in different cultures possess different 

ways of seeing and knowing nature and 

society: science published in the 

“conventional style” (journals, books etc.) is 

not the only valid knowledge about climate 

and its changes.” 

Beck et al. (2014) 

 



Insights regarding policy-relevant questions 
remain elusive 

 What are the critical thresholds for human and natural 
systems? 

 What is the likelihood of exceeding different thresholds over 
different time scales? 

 At what point will climate and other changes exceed our 
capacity to adapt? 

 What trade-offs are associated with alternative adaptation 
decisions? 

 What level of compensation is appropriate for anticipated loss 
and damage? 

 



  



Outline 

 Where has research made important 
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 What’s still missing? 

 What should be viewed suspiciously? 



There are too many conceptual cooks in the 
assessment kitchen 

Impacts 

Vulnerability 

Risk 
Resilience 

Transformation 

 The framing of climate change consequences 
has experienced continual evolution 

 Is this a function of intellectual curiosity             
or stakeholder needs? 

Past Present Future? 

Transformation in Chapter 16 
“Recent literature suggests. . .transformational 
adaptation may be required to sustain some human and 
natural systems.” 
 

“The current complexity and ambiguity in the definition 
of transformational adaptation may constrain its 
effective operationalization in policy environments.” 



Aggregate assessments of risk are largely expert 
opinion and often rather speculative 
 The impacts literature remains difficult to assess, due to 

inconsistencies in methods and assumptions 

 Understanding of the effectiveness of adaptation is particularly 
weak 

 



Assessments of risk are largely expert opinion and 
often rather speculative 
 Understanding of the 

likelihood of different 
climate change 
consequences remains 
weak 

 We have limited practice 
upon which to base 
evaluations of adaptation 
effectiveness 

 Much of our understanding 
of adaptation benefits is 
based on “first best world” 
assumptions 

 Adaptation implementation 
will be less than optimal 

 

 



Estimation of adaptation costs remain poorly 
constrained due to analysis challenges 
 “The practical challenges of conducting global adaptation 

cost studies are apparent in the literature.” (Chapter 17) 

– Limited scenarios of future climate 

– Limited sectoral coverage 

– Limited portfolios of adaptation options 

– Different methods of assessment (econometric vs. simulation) 

– Non-market benefits and co-benefits are difficult to assess 

 



The IPCC assessment process is now associated 
with institutional path dependence and lock-in 

 At the conclusion of each assessment cycle, the IPCC elicits 
input on future directions 

 The value of continuing the current 
assessment paradigm is open to question 

– Significant undertaking for the research community 

– Diminishing returns with respect to substantive 
new findings 

 Nevertheless, there are strong incentives to 
maintain the current path 

 “Frequency and scheduling of reports 
-Continue to produce assessment reports every 
5 to 7 years; 
-Parts of an assessment report to be issued 
within about a year and at most 18 months of 
each other.” 



In the AR6 

prestonbl@ornl.gov 


